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THE LEGAL AND REGULATORY FRAMEWORK 
FOR THERMAL DISCHARGE FROM 
NUCLEAR POWER PLANTS 
By 1liichael S. Baram* 
I. RECOGNITION OF THE PROBLEM 
As the rate of electricity generation increases, and as more nu-
clear power plants-in contrast to fossil fuel and hydro-electric 
facilities-are built to meet power needs, the use of cooling water 
and its subsequent discharge in heated states into the environment 
is expected to rise to massive levels. Estimates of future cooling 
water use vary and are subject to technical and economic develop-
ments, but by 1990, between 640 and 850 billion gallons per day 
are expected to be required. This range of water use can be roughly 
equated to one-half to three fourths of the average daily run-off of 
fresh water in the United States.1 Alternatively, it has been esti-
mated that "50% of the nation's water will be affected by the year 
2000 if once-through cooling continues."2 
Discharge of heated water by the once-through process creates 
local thermal problems for the receiving lakes, rivers and coastal 
waters. Alternatively, the use of cooling towers or ponds brings 
about the loss of effluent heat to the air, but it has been said that 
"local thermal air pollution is and will continue to be of little 
concern because of natural convection in the atmosphere."3 How-
ever, the aggregated impact of thermal air pollution on specific 
metropolitan areas and ultimately on the global environment, may 
become an environmental problem, over time.4 
Thermal water pollution, although an immediate local scale 
problem, eventually could lead to major regional and even inter-
national impacts, particularly in the coastal zone.5 Thermal air pol-
lution, except for immediate synergistic effects of heat and mois-
ture with local climatological and air quality conditions which 
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may result in fog and inversions, represents a long term environ-
mental management problem. Energy generation efficiencies, en-
ergy storage programs, and thermal storage (e.g. for heating homes) 
offer possibilities for partial technical solutions to these problems.!; 
The Atomic Energy Commission (AEC) and other federal agen-
cies are at work on thermal prediction models, technological 
advances in plant design, studies of effects on aquatic life, and site 
selection criteria.7 Hopefully, such "learning" will be economically 
feasible to implement in keeping with ecological necessities. The 
utilities and the AEC regard the availability of cooling water and 
discharge facilities as a major element of site selection,S along with 
applicable state (and federal) quality standards for the discharge-
receiving waters" and the economics of cooling storage units. 
Despite such considerations, thermal effluents have had direct 
and obvious impacts on aquatic life and associated recreation and 
commerce. Eighteen major fish kills were reported in the period 
from August 1962 to June 1969 as a result of power plant thermal 
effluents. lO In addition, ecological impacts have been reported from 
other aspects of cooling processes: the impaling of fish on screens of 
cooling water intake equipment;11 and the death of fish species that 
had migrated into waters heated by plant effluents, only to suffer 
thermal shock when generating and heat discharge facilities were 
temporarily shut downP 
Economic and social impacts may also accompany discharges of 
thermal air and water effluents: recreation, fishing, tourism, aes-
thetics and property values are all vulnerable. Fog, icing, and other 
weather modifications are expected to arise in certain thermal dis-
charge areas,13 and will enlarge these economic and social effects. 
In addition to causing such effects of an ecological, social or 
economic nature, the discharge of thermal effluents manifests a 
demand for natural resources-air and water-which are also sub-
ject to a wide variety of demands for competing uses such as recrea-
tion, shell-fishing, and water supply for urbanization. State and 
federal decision-makers are now beginning to grapple with this 
more complex problem of resource management: how to develop 
the organizational and methodological approaches which will en-
able rational choices between such demands for limited natural re-
sources. 
Because of such effects and resource demands, citizens' groups, 
environmentalists and others have raised thermal water pollution 
as a major issue in a number of power plant siting controversies.14 
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As a result, a legal and regulatory framework is now evolving for 
power-plant decision-making, particularly as it relates to thermal 
pollution. The balance of this article will develop: (1) a "model" 
for organizing information from diverse social, technical and legal 
sectors, to enable power plant decision-makers to assess issues be-
fore siting and construction; and (2) an outline of the evolving 
legal and regulatory framework for thermal water pollution.15 
II. DEVELOPING A CONCEPTUAL ApPROACH 
Hearings by numerous state and federal agencies, extensive in-
tervention in agency proceedings, and litigation now accompany 
the construction and operation permit phases of the nuclear power 
program. Thermal and other project effects are inadequately per-
ceived or dealt with; citizens' groups responding to a variety of 
self-interests and public interests are bringing new forces to bear 
on political officials and project decision-makers. The siting, design 
and implementation of nuclear power plant projects must there-
fore be based on a full understanding of the dynamic social en-
vironment in which such projects will be enacted. To develop this 
understanding and to be capable of organizing diverse technical, 
social, economic, political and legal information, a new concep-
tual model for project management is called for. What follows is 
a general description of such a model. 
A. Inputs and Outputs 
Each project undergoes several stages of development. These 
stages include a site selection and design phase, a construction 
phase, a pilot program or testing phase, and finally an on-going or 
operational phase. 
Various inputs or resources are needed to carry out each phase 
of the project. These inputs will vary in type and level with each 
phase, with irreversible commitments of natural resources nor-
mally made at the construction phase. Inputs or resources include 
funds, manpower, water, land, and facilities and materials for con-
struction, all of which are subject to demands of competing pro-
grams and social objectives. However, systematic analysis may re-
veal that some demands may not be in competition, and that 
appropriate design for each project may bring about a harmoniza-
tion of resource use. For example, the thermal discharge of coolant 
waters may be a resource to mariculture and recreational pro-
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grams; plant excavation and the construction of breakwaters may 
enable the development of recreational facilities and boating, or 
the better dispersion of pollutants discharged into coastal waters. 
Project outputs will also vary. Admittedly difficult to assess, 
thermal pollution and other project outputs may cause economic 
and social dislocations for coastal communities or fishing and rec-
reational programs. Thermal effluent containing toxic chemicals to 
retard corrosion of cooling equipment or radioactive materials may 
bring about health impacts and subtle, long-term ecological and 
physical changes in the regional environment. Numerous studies 
are now being done on such effects at prototype projects, and 
should be fully consulted by project management. Of course, many 
of the effects are subject to regulation by water pollution control 
authorities and public health, conservation and navigation officials 
at the present time. Project design should also include programs 
to monitor and assess effects concurrently with each stage of the 
project, to enable redesign to ameliorate effects and avoid potential 
legal difficulties. At this point, we can depict the beginnings of a 
conceptual model for nuclear power plant project management as 
indicated in Figure l. 
Resources (A) needed for commitment to a project (B) are de-
termined and potential environmental, social, health and economic 
effects (C) G>f both a direct and indirect nature, to result from the 
thermal discharge and other aspects of the project, are considered 
at the outset. 
B. Decision-Makers and Institutional Requirements 
The implementation of each project will depend on a wide 
variety of decision-makers in both public and private sectors, and 
Inputs or 
Resources 
(A) 
Utilization of: 
Funds, Land, Water 
and Other Natural 
Resources, Facilities, 
Materials, Manpower, etc. 
Nuclear Power 
Plant Project 
(6) 
Sequence of phases: 
Site and Design 
Selection, Construction, 
Pilot, and Ongoing-
Operational Phases 
Figure 1 
Outputs or 
Effects 
(C) 
Direct and Indirect, 
Reversible and 
Irreversible Effects 
on Ecology, Health, 
Economy, Social Conditions, 
etc. (e.g. Thermal 
Pollution and Radiation) 
Inputs and Outputs of Power Plant Project. 
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at varying jurisdictional levels-local, state, federal and some 
regional. These decision-makers function as controls on any project 
essentially in two ways: (1) by controlling inputs of resources: e.g., 
public agencies and other public sources of funds and manpower, 
the sources of private funds and manpower, land use and coastal 
region authorities, governors and state legislatures whose enact-
ments may be essential to the availability of resources; and (2) by 
controlling the detrimental effects aT' outputs: e.g., the courts by 
means of preliminary or permanent injunctions; regulation and 
enforcement by agencies such as EPA and state pollution control 
counterparts, the Corps of Engineers and public health agencies; 
project managers, insurance and private sector interests who may 
be able to redesign the project to abate or ameliorate effects. 
This general discussion of decision-makers can, of course, be de-
veloped in detail for any specific power plant project. 
Decisions are made in either case largely on the basis of informa-
tion on the availability of resources (A) to be used, the technical 
and economic feasibility of the project (B) itself, and information 
on potential project effects (C). These informational inputs to 
decision-making are sought and used to enable selection between 
competing demands for natural resources by some decision-makers 
(e.g. the legislature or coastal authorities); and to determine con-
trol, authorization and regulation of the project by other decision-
makers (e.g. the regulatory agencies and courts). 
Each decision-maker seeks and uses specific information in ac-
cordance with his "institutional framework." The term "institu-
tional framework" is a loose one to encompass an aggregation of 
governmental policies, common law and legislation, economic 
policies, management strictures and other institutionalized values 
and policies which must be considered by decision-makers. 
Therefore the general model can now be extended as indicated 
in Figure 2. 
Decision-makers (D) exercise control over inputs (A) and out-
puts (C); and are influenced by information on resources (A), 
project feasibility (B), effects (C) and institutional framework re-
quirements (E). 
A specific project proposed for Massachusetts Bay, for example, 
could be depicted along the lines of this general model; and the 
model made highly specific as to decision-makers and their institu-
tional requirements. In other words, the full array of public and 
private sector decision-makers expected to be involved in project 
development and implementation can be determined as to institu-
510 
Inputs or 
Resources 
(A) 
\ 
Institutional 
Framework: 
Laws, Policies, etc. 
(E) 
ENVIRONMENTAL AFFAIRS 
.... m 
OQ) 
... ::J 
-0 
c: m 
oe 
o Q) 
00: 
"::::7 
L..::.. 
Nuclear Power 
Plant Project 
(B) 
I 
Decision-Makers 
Public and Private: 
Courts, Agencies, 
Management, 
Legislature (D) 
; 
./ 
/;\\o~ 
----(o~~ \~ 
Figure 2 
... -
_0 
om 
I: Q) 
0::: 
~ 
D. 
Power Plant Decision-Making. 
Outputs or 
Effects 
(C) 
I 
tional settings, interrelationships, and their procedural and sub-
stantive criteria and functions. 
C. Public Response to Projects 
Finally full attention of project management must be paid to 
the forces of citizen reaction to effects and resource uses which are 
perceived to be detrimental to self-interests or larger concepts of 
public interest. Citizens responding to environmental threats and 
the disparagement of community quality of life are an important 
force in ensuring the accountability of decision-makers to the full 
spectrum of social interests and amenities. The courts and legisla-
tures have recognized the benefits of this mode of accountability, 
and accordingly have enhanced citizen access to project informa-
tion and access to decision-makers in the courts, agency hearings 
and other forums. This important public role has been effectively 
performed by the Sierra Club and other national organizations, 
resulting in better environmental decisions and project design. 
Major legislation and judicial decisions which have enhanced 
the roles of citizens' groups will be discussed shortly. However, we 
can now complete the model by depicting this emerging influence 
on decision-making as indicated in Figure 3. 
Inputs or 
Resources 
(A) 
Institutional 
Framework 
(E) 
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Outputs or 
Effects 
(C) 
Public Concern 
and Reactions 
(F) 
Citizen Participation in Decision-Making. 
Detrimental project effects (C) or resources uses (A) perceived 
by citizens (F) are translated into a variety of new pressures on 
decision-makers (arrow F-D). Over time, aggregated citizen re-
sponses may provide the basis for new legislation, management 
policy or court decisions and may therefore subsequently be inte-
grated into the institutional framework (E) for decision-making. 
One obvious point for sound project design and management 
can be made on the basis of the model. Project management seeks 
information for decision-making from all sectors ((A), (B), (C), and 
(E)), except for information from the citizen sector (F). Citizen 
sector inputs or influences are manifested largely in adversarial 
processes (arrow F-D) in the courts or agency hearings. These are 
costly, time consuming and inefficient modes for management ac-
quisition of information from citizens-especially costly when 
projects arc underway but consistently halted because of litigation 
or other forms of intervention. lIi It is clear that sound management 
will enhance the availability of project information to the public 
(arrow C-F) and elicit citizen opinion beyond the minimal legal 
requirements to be discussed subsequently. By transforming ad-
versarial patterns into dialogue, and even into "negotiation in good 
faith among interested parties," citizen inputs can become an inte-
gral and constructive aspect of decision-making.17 
The model presented can be used for the useful organization of 
information on technical, socio-economic and legal aspects of a 
nuclear power plant project; for the siting and management of the 
project; and for the enhancement of communication about the 
project to interested parties.l~ 
The subsequent discussion will explore some specific legal and 
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regulatory aspects of thermal water pollution and can be keyed to 
the model (Figure 3). 
III. COMMON LAW 
The common law or Anglo-American legal tradition, derived 
from the aggregation of court cases dealing with specific social 
issues, is of limited interest and utility to our development of the 
environmental control framework for thermal water pollution. 
Briefly, four common law concepts are available to private 
parties alleging individual injury from thermal water pollution; 
in rare cases, such concepts are available to groups represented by 
public officials alleging public injury (e.g., public nuisance). These 
concepts are: (a) trespass; (b) negligence; (c) nuisance; and (d) 
property rights in water. Trespass can be defined as the unau-
thorized physical invasion of private property, for which com-
pensation and injunction are available as remedies. Therefore, the 
invasion of heated water onto one's land or into one's water supply 
is presumably actionable. There is no evidence of court decisions 
which have invoked trespass doctrines for the abatement of thermal 
water pollution or compensation for its invasion, although there 
are numerous cases which have dealt with the unauthorized in-
vasion of phenols and other chemical pollutants. 
Negligence is, for summary purposes, the failure to act in a 
reasonable, state-of-the-art manner which results in harm. For 
example, careless design, construction, maintenance or operation 
of cooling facilities which results in the leakage or dispersal of 
thermal effluents to the detriment of adjoining landowners is pre-
sumablyactionable. Once again, however, there is no evidence of 
decisions in which courts have invoked negligence for the abate-
ment of thermal water pollution or compensation for its injurious 
effects; however, there are numerous cases which have dealt with 
the negligent maintenance or operation of waste water storage or 
disposal facilities such as sumps for the storage of chemical wastes. 
Nuisance and the riparian rights version of private property 
rights in water both call for the same elements of proof-"namely, 
defendant's unreasonable interference with plaintiff's right to 
make beneficial use of (his) water."19 It appears that in only a few 
American cases-involving the deleterious effects of heated water 
discharges by industrial firms into bodies of water used by private 
parties in accordance with their property rights to make ice-have 
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courts invoked the common law concepts of nuisance and riparian 
rights to ameliorate the effects and have enjoined the thermal pol-
luter or provided compensation for damages to the injured party.20 
There seem to be no other potentially important bases for action 
on thermal pollution at common law, and the paucity of cases to 
date is generally acknowledged. 21 In addition, structural and pro-
cedurallimitations prevent the courts from functioning as effective 
controls on environmental hazards such as thermal pollution. The 
courts await the fortuitous arrival of cases (Figure 3, arrow F-D) 
and do not initiate action; the courts are normally called on to 
solve problems (Figure 3, item C) after the problem source (Figure 
3, item B) is fully developed-i.e. the social and economic commit-
ment has been made and the power plant has been built; the courts 
restrict litigation (Figure 3, arrow F-D) in accordance with a vari-
ety of procedural doctrines such as the statute of limitations, and 
generally cannot grapple with long-term pernicious hazards (Fig-
ure 3, item C).2~ Finally, the courts cannot really grapple with the 
issues of resource management (Figure 3, item A). Here, executive 
and legislative branches of government, or corporate management, 
have cognizance, and are generally subject to judicial review on 
procedural grounds, but not on the substantive bases for decisions. 
As a result of the substantive limitations of the common law, 
and the structural and procedural limitations of the judicial sys-
tem, the major burden of pollution control-including thermal 
pollution-has been placed on the federal and state legislatures 
and agencies. Discussion of these institutions and their developing 
roles for the environmental control of thermal pollution will dom-
inate the balance of this article, along with the one important 
judicial function-review of administrative decision-making. 
IV. POLLUTION CONTROL LEGISLATION AND REGULATION 
Responsibility for thermal water pollution has slowly devolved 
upon the AEC as a result of new perceptions of effects and new 
pressures from public officials and citizens on decision-makers and 
legislators. 
A. The Early AEC Position 
In the 1968 Report of the Energy Policy Staff of the Office of 
Science and Technology, CONSIDERATIONS AFFECTING STEAM 
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POWER PLANT SITE SELECTION, the responsibility of the Atomic 
Energy Commission for thermal effects was stated as follows: 
The AEC has no present jurisdiction over the thermal effects 
caused by the siting of nuclear plants. However, each applicant for 
a construction permit is urged to: 
(i) Cooperate with the Fish and Wildlife Service, the Federal 
Water Pollution Control Administration, the State Fish and Game 
Boards and other interested agencies in developing plans for 
ecological surveys; 
(ii) Construct, operate and maintain such fish protective facil-
ities over the water intake structures as needed to prevent sig-
nificant damage to fishery resources; and 
(iii) Make such modifications in project structures and opera-
tions as may be found necessary as a result of ecological surveys. 
When selecting a site for a reactor facility, a utility must satisfy 
its particular state that it can comply with these regulations during 
the operation of the facihty.2B 
This position of peripheral responsibility was derived from a 
synthesis of diverse legislation, regulations and executive orders. 
For example, the controlling legislation-the Atomic Energy Com-
mission Act of 1954-essentially confined AEC environmental re-
sponsibilities to radiological health and safety pertaining to the 
special hazards associated with the operation of nuclear facilities. 
However, the Water Pollution Control Act and its amendments 
through the 1965 Water Quality Control Act required the state 
establishment of water quality standards and implementation 
programs.~4 Subsequent criteria approved under the program con-
tained temperature requirements which were operational in 45 
states by 1968; and the Secretary of the Interior, then responsible 
for implementation of the water quality program, articulated an 
antidegradation policy in 1968. Additionally, Executive Order 
11288 was issued requiring federal activities to meet applicable 
water quality criteria and otherwise review agency programs to 
contribute to the national water pollution control effort.~;; 
The existence of numerous other programs relating (1) to wa-
ters used for thermal discharge purposes (e.g. those of the Corps 
of Engineers relating to dredging and construction in navigable 
inland and coastal waters) and (2) to fish and wildlife conservation 
(e.g. those of the Department of the Interior and state agencies 
concerned with fish and wildlife) made it incumbent upon the 
AEC to adopt the cooperative stance on thermal water pollution 
THERMAL POLLUTION CONTROL 515 
described in the Energy Policy Staff Report. 26 Nevertheless, the 
primary mission of the AEC to both promote and regulate nuclear 
power, the regulatory focus on radiation, and the two-step li-
censing procedure for construction and operating authorizations 
resulted in inadequate concern for thermal effects of licensed fa-
cilities. 
State officials and citizens' groups became concerned over this 
failure to fully confront the thermal pollution issue. One result 
was New Hampshire v. AEC/7 in which,the state of New Hamp-
shire sought judicial review of the AEC's granting of a provisional 
construction permit to the Vermont Yankee Nuclear Power Cor-
poration for a nuclear power reactor at Vernon, Vermont. As the 
court noted: 
The narrow but important issue is whether the Commission erred 
in refusing to consider, as outside its regulatory jurisdiction, evidence 
of possible thermal pollution of the Connecticut River. .. 
After reviewing the legislation, including the 1954 Atomic Energy 
Act, the court determined that "Congress ... had in mind only 
the special hazards of radioactivity ... "; that the "Commission 
had been consistent in confining itself to these hazards ... "; and 
that Executive Order 11288 encompassed " ... only installations 
owned by and operated for the government, rather than those 
subject to the government's regulatory powers ... " The court 
thereupon concluded that " ... the licensing board and the Com-
mission properly refused to consider the proferred evidence of 
thermal effects ... " and affirmed the issuance of the construction 
permit as well as the position of the AEC on thermal pollution 
enunciated in the Energy Policy Staff Report. 
B. Water Pollution Control Program Developments 
The legislative response to the court's unwillingness to close 
what the court had described as " ... a serious gap between the 
dangers of modern technology and the protections (then) afforded 
by law ... " was the 1970 amendment2H to the Federal Water 
Pollution Control Act. 2 !l This amendment, in part, provided that: 
Any applicant for a federal license or permit to conduct activity 
including ... the construction or operation of facilities, which may 
result in any discharge into the navigable waters of the United States, 
shall provide the licensing or permitting agency a certification from 
the State in which the discharge originates or will originate ... that 
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there is reasonable assurance ... that such activity will be conducted 
in a manner which will not violate applicable water quality stan-
dards.30 
As a result, before a construction license could be provided by 
the AEC, the relevant state water pollution agency would either 
have to (1) certify that the potential AEC licensee could be ex-
pected to meet water quality standards and criteria-including 
those related to temperature-or (2) fail to act within a reason-
able time. State certification for construction license purposes 
also sufficed for subsequent operating license purposes; but the 
state could discontinue its earlier certification before the issuance 
of an operating license if ". . . there is no longer reasonable as-
surance that there will be compliance with applicable ... stan-
dards ... ," and thereby suspend the AEC licensing process.: i1 
The AEC subsequently acknowledged responsibility for ther-
mal effects and other non-radiological environmental effects in 
licensing nuclear facilities':~2 in part due to the 1970 Amendment, 
in part due to the National Environmental Policy Act and its 
judicial interpretations, to be discussed subsequently in this arti-
cle. 
Defects in this system of water pollution control as it related 
to thermal pollution have been succintly reviewed by Tarlock, 
Tippy and Francis in their extensive review of power plant siting . 
. . . even today, there is sharp debate over the (temperature criteria 
and) standards to be applied. The Environmental Protection Agency 
has avoided the establishment of a firm thermal standards policy. 
Instead, they have preferred to negotiate agreements with utilities 
. . . that cooling towers will be constructed. . . The drafting and 
enforcement of thermal quality standards (by the states) present 
several serious problems ... because of the variations in both surface 
and flow characteristics of bodies of water, thermal criteria must be 
individually established for each site and must be coordinated for 
large reaches of a stream or estuary ... Furthermore, ... standards 
are especially vulnerable to judicial attack on the grounds that they 
are unreasonable. Courts have required a showing that probable in-
jury to a beneficial use will result ... and absent such a showing, 
have found that the discharge does not constitute pollution because 
the injury is speculative ... Finally ... regulation is complicated 
because states do not have adequate technical information to assess 
a proposed discharge ... 33 
The National Technical Advisory Committee on Water Quality 
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Standards originally appointed by the Secretary of the Interior, 
subsequently published reports recommending criteria in five gen-
eral areas of water use. These criteria provided general guide-
lines for state use, and constituted an attempt at remedying some 
of the technical problems attending state efforts to grapple with 
thermal.pollution.:H 
Enforcement procedures against all types of polluters under 
the 1970 federal water pollution control program proved cum-
bersome, and involved extensive periods of notice, conferences, 
and occasionally, litigation. Most procedures against thermal pol-
luters were resolved at the conference stage by agreement on ad 
hoc pollution control programs by the interested public and pri-
vate sector parties. However, payments for harmful effects of 
heated water discharges were required by states in several cases-
e.g., in Ohio and New York.:15 
The cumbersome nature of the 1970 Water Pollution Control 
program, its meagre results, and its inhibitions on aggressive fed· 
eral leadership brought about several proposals for new legisla-
tion, which led to the 1972 Federal Water Pollution Control 
Act. A major feature of the new law, to be discussed subsequently, 
is its integration of the Water Pollution Control program with 
the dissimilar Refuse Act Permit Program of the Rivers and 
Harbors Act of 1899. 
C. Refuse Act 
The Rivers and Harbors Act was passed in 1899:W to provide 
the Corps of Engineers with authority over activities which would 
result in impacts on the navigability of inland and coastal waters. 
But through a series of remarkable decisions by federal courts in 
the 1960's and early 1970's, the "Refuse Act" section was inter-
preted so as to provide the Corps of Engineers with authority to 
deny virtually all industrial discharges into navigable waters, ir-
respective of any effects on navigation. Citizens vigorously sought 
application of the Act in light of its judicial extensions, and fed-
eral attorneys stopped many industrial polluters through use of 
the Act in the courts. 
In light of the judicial extension of the Act, some 40,000 in-
dustrial plants were considered to be in violation because of on-
going discharge practices in mid-1972. EPA and the Corps, after 
some initial difficulties in administering the new form of the Act, 
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set out to review the newly-determined "violators" with the in-
tention to stop blatant cases, but to allow permits to others-the 
majority-so that these lesser polluters would fall within the grad-
ual abatement program of the 1970 Federal Water Pollution Con-
trol Act. 
However, in the 1971 case of Kalur v. Resor~7 a federal court 
determined that the issuance of such permits fell within the scope 
of the National Environmental Policy Act and called for the de-
velopment of individual a priori impact assessments (to be dis-
cussed in the next section). The staggering work load that would 
be entailed in the development of thousands of impact assess-
ments brought a temporary halt to the intended mass permit pro-
gram, and provided one more incentive for the passage of the 
new Federal Water Pollution Control Act of 1972, since it was 
clear that only new legislation could reconcile the problems of 
abating water pollution under two disparate programs. 
As far as heated water discharges are concerned, no cases under 
the Refuse Act brought about judicial extension of the Act to 
thermal pollution. The federal government did contend that 
heated water constituted refuse, and initiated litigation against 
the Florida Power and Light Company, because of thermal dis-
charges into Biscayne Bay from the company's Turkey Point Plant. 
The case was settled by a consent decree, precluding judicial 
definition of thermal effluents as refuse. But as has been noted, 
the presiding judge had not questioned the government's con-
tention and had denied the defendants' motion to dismiss, prior 
to the consent decree formulation.:lx The use of chemicals in the 
cooling process, and their discharge along with heated effluent 
also rendered thermal effluents particularly vulnerable to further 
judicial applications of the Refuse Act.:l!I 
D. 1972 Water Pollution Control Amendments 
The difficulties of establishing a viable federal-state program 
for the control of water pollution led, in late 1972, to Congres-
sional enactment of a new federal program which has substan-
tially changed the earlier approaches. The 1972 amendments 
(P.L. 92-5(0) are lengthy and complex and await judicial and 
agency interpretation. Some of the major provisions which apply 
to the discharge of heated effluent follow: 
(Sec. 101): A national goal that the discharge of pollutants into 
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navigable waters be eliminated by 1985. An interim national goal 
that, wherever attainable, water quality sufficient for the protec-
tion and propagation of fish, shellfish and wildlife be achieved 
by 1 July 1983. Both goals are keyed, however, to the availability 
and feasibility of treatment technologies. 
(Sec. 102): A ban on the release of storage water to dilute pol-
lution, as a substitute for adequate treatment of wastes at the 
source. 
(Sec. 301 b): The requirement that effluent limits for point 
sources be based on the "best practicable control technology cur-
rently available" by 1 July 1977, and on the "best available 
technology economically achievable" by 1 July 1983. Therefore, 
national effluent criteria will be established for different classes 
of point sources, and periodically reviewed in light of changing 
technological and economic conditions, by the EPA. Additionally, 
more stringent criteria must be applied if necessary to protect 
fish, shellfish and wildlife, to allow recreation, and to meet the 
pre-existing state water quality standards. 
(Sec. 306(b)(1)(A)): The list of industries to be regulated by 
EPA, in terms of such effluent criteria includes "steam electric 
powerplants"; (306(d)) provides that point sources, constructed 
after the effective date of the law and in conformance with ap-
plicable performance standards, shall not be subject to more strin-
gent limitations for a 10 year period running from the comple-
tion of construction or during the period of depreciation of such 
facility as defined by the Internal Revenue Code, whichever pe-
riod ends first. Subsequent violations of limitations are unlawful, 
according to (306(e)). 
(Sec. 316): The thermal discharge criteria imposed may, on an 
ad hoc basis, be changed by EPA following the introduction of 
evidence by the operator of a power plant that less stringent limits 
will be sufficient to "assure the protection and propagation of a 
balanced, indigenous population of shellfish, fish and wild life ... " 
in the waters receiving the discharges. The "best technology avail-
able" criterion shall apply to the location, design, construction 
and capacity of cooling water intake structures. 
(Sec. 401 through 405): The permit program previously imple-
mented under the Refuse Act is modified and integrated into the 
new program to be administered by EPA. (Sec. 401(a)(3)(4) and 
(7) apply to the electric utility industry, in particular.) 
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Other sections provide for state permit programs, citizens suits, 
and federal monitoring and enforcement. 
The Environmental Protection Agency has since taken a num-
ber of implementing actions, by issuing the following: 
Notice of Interstate and Intrastate Standards Subject to Agency 
Review/o to review the pre-existing state water quality standards. 
Proposed Guidelines and Forms for Acquisition of Information 
from Owners and Operators of Point Sources41 for the National 
Pollutant Discharge Elimination System to acquire information 
on pollutant discharges from municipal, agricultural, manufac-
turing and other commercial sources. The forms also constitute 
applications for permits to be subsequently acted upon by EPA 
or states whose permit programs have been approved by EPA. 
EP A has admitted that its haste in awarding permits is premature 
in the sense that no national effluent criteria presently exist, but 
has asserted that immediate action on permits is justified, in some 
cases by the existence of "effluent guidances" previously devel-
oped, and in other cases to launch the new program and meet 
subsequent deadlines of the law. 
State Program Elements Necessary for Participation in the Na-
tional Pollutant Discharge Elimination System42 to provide crite-
ria for EPA evaluation of state permit programs which upon 
approval, result in state exercise of permit authority. 
Proposed Rule Making for National Pollutant Discharge Elimi-
nation System43 to provide criteria for EPA review of applications 
for discharge permits. 
These rapid new developments will be implemented and tested 
in the future, and have increased the complexity-but hopefully 
also the effectiveness-of coping with thermal and other dis-
charges. Despite EPA's promises of rigorous enforcement, how-
ever, considerable skepticism has greeted its hasty issuance of 
permits without the prior development of technical criteria, par-
ticularly since the subsequent establishment of such criteria will 
be unenforceable against permit-holders during the five year dura-
tion of the typical permit. 
Superimposed on these legislative and administrative activities 
has been the enormous influence of the National Environmental 
Policy Act. The following section discusses the Act and some judi-
cial applications relevant to the control of thermal water pollution 
from nuclear power plants. 
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v. NATIONAL ENVIRONMENTAL POLICY ACT (NEPA)44 
NEPA became federal law on 1 January 1970 and has since 
surpassed all expectations in its effects on decision-making in the 
federal agencies, and to some extent, in state programs and the 
private sector. 
The Act includes a declaration of national policy for (a) reha-
bilitating environmental damage, and (b) planning and manag-
ing future federal activities in environmentally responsible terms. 
But NEPA also includes a relatively unique legislative provision-
an "action-forcing" section which requires federal agencies to de-
velop new resources, methods and criteria for decision-making and 
to articulate applications of this new decision-making process, in 
full, for public use. 
The provision of new information under NEPA to the public 
has brought about new bases for litigation by citizens' groups, 
vigorous judicial review of agency decisions, and significantly ex-
tensive interpretation of the scope of NEPA requirements. 45 
A. Impact Assessment Procedures and Program 
Decision-Making 
Section 102 of the National Environmental Policy Act requires 
federal agency assessments of environmental impacts before "ma-
jor actions" are to be taken. These actions include, for example, 
the AEC approval of a construction license to a utility, and the 
granting of permits by the Corps of Engineers to dredge, construct 
or discharge industrial wastes in navigable waters. The assessment 
responsibility is broadly stated-NEPA calls for systematic and 
interdisciplinary approaches to decision-making which will inte-
grate quantifiable technical and economic considerations along 
with unquantifiable environmental amenities; and each a priori 
assessment must be developed to treat five issues: 
(l) potential environmental impacts; 
(2) unavoidable adverse impacts; 
(3) irreversible adverse impacts; 
(4) short-term considerations vs. long-term resource use consider-
ations; and 
(5) alternatives to the proposed action. 
Draft and final impact assessments are made available to the 
public and other governmental officials for review,46 under pro-
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cedural guidelines established by the Council on Environmental 
Quality. Although NEP A does not provide a veto power to any 
official even if the project assessed poses real environmental haz-
ards, the Act does provide new information to the public by 
exposing the extent to which environmental eHects are being con-
sidered by the agency. Any glaring deficiencies in the statement 
scope and substantive content will, on the basis of experience 
since] anuary 1970, result in citizen group intervention in agency 
processes, political pressures and litigation. Many agency projects 
proposed and assessed have been delayed, and in some cases, proj-
ects have been abandoned. Others have proceeded, but only after 
redesign to ameliorate those environmental impacts which have 
generated controversy. 
Most of these agency projects involve applications of existing 
technology for road-building, dredging, housing construction, etc.; 
but a few involve the further development of new technology-
e.g. the air cushion vehicle, the liquid metal fast breeder reactor, 
cloud seeding experiments, oHshore exploration programs for 
mineral resources. 
Although NEP A does not require consideration of social or 
economic impacts per seJ these are inevitably integral to the assess-
ment of most environmental impacts. Although NEP A does not 
impose assessment and exposure processes on industry, the private 
sector or state agencies, whenever a utility or other non-federal 
organization is the applicant or intended beneficiary of federal 
agency "major action," its proposal is handled by the federal 
'1gency in the NEP A process. There have been suggestions that 
NEPA be extended directly to the private sector, but as yet, these 
have not been seriously considered. However, variants of the Act 
have been adopted by several states-e.g. Washington, California, 
and Massachusetts-and others are expected to follow: 7 extending 
the habits of a priori assessment and exposure of decision-making 
processes to a wide variety of state agencies. 
B. Judicial Developments-Calvert Cliffs 
The courts have carried the impact of NEP A on decision-mak-
ing even further. In Calvert Cliffs Coordinating Committee v. 
AEC/s the court reviewed AEC implementation of NEPA-spe-
cifically AEC regulations to the eHect that: 
(1) Although environmental factors must be considered by the 
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Agency's ... staff under the rules, such factors need not be con-
sidered by the hearing board ... unless affirmatively raised by out-
side parties or staff members .. . 
(:~) Moreover, the hearing board is prohibited from conducting an 
independent evaluation and balancing of certain environmental fac-
tors if other responsible agencies have already certified that their 
own environmental standards are satisfied by the proposed federal 
. 49 actIOn ..... 
The court's highly-critical response to rule. (1) noted that: 
... the Commission's crabbed interpretation of NEPA makes a 
mockery of the Act ... What possible purpose could there be in 
requiring the "detailed statement" (of environmental impacts) to 
be before hearing boards if the boards are free to ignore entirely 
the contents of the statement? NEPA was meant to do more than 
regulate the flow of papers in the federal bureaucracy ... (NEP A) 
must ... be read to indicate a congressional intent that environ-
mental factors as compiled in the "detailed statement" be considered 
through agency review processes. . . In uncontested hearings, the 
board ... must at least examine the statement carefully to determine 
whether the review ... by the Commission's regulatory staff has 
been adequate. And it must independently consider the final balance 
among conflicting factors. . . . 
The response to rule (3) was also highly critical, and has since 
resulted in considerable confusion as to the extent agencies such 
as the AEC should go in reducing emissions, with respect to the 
air and water pollution standards and criteria established by other 
federal and state agencies. 
We believe the Commission's rule is in fundamental conflict with 
(NEPA) ... NEPA mandates a case-by-case balancing judgment ... 
In each individual case, the particular economic and technical bene-
fits of planned action must be assessed and then weighed against the 
environmental costs ... to ensure that ... the optimally beneficial 
action is finally taken. 
Certification by another agency that its own environmental stan-
dards are satisfied involves an entirely different kind of judgment. 
Such agencies (e.g. EPA), without overall responsibility for the 
particular federal action in question, attend only to one aspect ... 
(and) do not attempt to weigh ... damage against opposing benefits. 
Thus the b,dancing analysis remains to be done ... The only agency 
in a position to make such a judgment is the agency with overall 
responsibility for the proposed federal action. 
524 ENVIRONMENTAL AFFAIRS 
The court used the water pollution control program to illustrate: 
Obedience to water quality certifications under WQIA (Water 
Quality Improvement Act) is not mutually exclusive with NE:p A 
procedures ... Water quality certifications essentially establish a 
minimum condition for the granting of a license. But they need not 
end the matter. The Commission can then go on and perform the 
very different operation of balancing the overall benefits and costs 
of a particular proposed project, and consider alterations above and 
beyond the applicable water quality standards which would further 
reduce the environmental damage . . . 
In short, the court imposed on federal agencies, the burden of 
striking the best environmental bargain possible, for each proj-
ect, within the framework of standards and criteria provided by 
pollution control programs of other agencies. ". . . NEP A man-
dates a rather finely tuned and systematic balancing analysis in 
each instance," as the court succinctly put it. The AEC decided 
not to appeal this decision; and it now appears that NEPA and 
Calvert Cliffs) together with amendments to the federal water 
pollution control program, have made a shambles of the doctrine 
of AEC non-responsibility for thermal water pollution as it had 
been earlier articulated in New Hampshire v. AEC (1969) and 
the Energy Policy Staff Report (1968). However, it should be noted 
that the 1972 Water Pollution Control amendments (section 511 
(c)(2)) have made the permit conditions and effluent criteria, to 
be established by EPA, the strictest that a federal agency may im-
pose, thereby limiting the full influence of the Calvert Cliffs 
decision. 
So the model (Figure 3) presented earlier can be further devel-
oped by adding in the growing practice of environmental-social 
assessment of effects (C) by federal decision-makers at the point 
where inputs or resources are to be committed to certain types 
of projects and some technological developments (line A-B). Con-
comitantly, the flow of information on effects to citizens has been 
enhanced (line C-F). The results are controversial for a number 
of reasons. NEPA has fostered a multitude of conflicts between 
interest groups and agencies resulting in extensive program de-
lays. But it is clear that NEPA is forcing wiser environmental 
practices. 
A number of legislative proposals were introduced in 1972 to 
limit the impact of NEP A on the nuclear power program. These 
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include direct amendments to NEPA, amendments to other laws 
which would effectively limit NEP A, and new legislation which 
would explicitly exempt certain programs from compliance with 
NEP A. For example: 
-H.R. 13752 which would amend NEPA by allowing the AEC to 
issue operating licenses without filing a final impact statement; 
-H.R. 14137 which would amend NEPA to allow the President at 
his discretion to declare an emergency (e.g. power shortage) and 
suspend NEPA compliance on a specific project basis, without hear-
ings to determine if an emergency exists in fact; 
-H.R. 14065 to amend AEC Act provisions for interim operating 
licenses so that NEPA can be avoided to some extent; and 
-H'.R. 5277, a Power Plant Siting Bill, which would set up a pro-
cedure for long range planning and state certification of power gen-
erating facilities, specifically eliminating the need to file NEPA im-
pact assessments.50 
Evidently, a backlash of sorts is taking place. It would be un-
fortunate if the benefits of NEP A-enlightened decision-making 
are to be sacrificed for short term agency expediencies and nar-
row mission orientations. Some evidence that this is already oc-
curring is provided by the recent Interim Policy Statement on 
Implementation, Federal Water Pollution Control Act Amend-
ments of 1972 of the AEC51 and by the concurrent Memorandum 
of Understanding Regarding Implementation of Certain Comple-
mentary Responsibilities of the AEC and EP A.52 The important 
contents of these determinations constitute a major limitation on 
the application of NEP A to AEC activities. 
VI. OTHER LEGAL DEVELOPMENTS 
A wide variety of environmental bills, laws and judicial deci-
sions seem now to flow constantly from federal and state legisla-
tures and courts. Few confront or explicitly refer to thermal water 
pollution, but deal instead with land and water use, resource 
management, decision-making as between competing demands for 
specific resource areas, and access of citizens to decision-makers 
either in agency hearings or processes of judicial review. 
Many of these legislative and judicial enactments will neverthe-
less effect silt: selection of power plants, and the inputs and out-
puts-including thermal effluents-of power plant projects. In 
fact, virtually every environmental problem seems to exist within 
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a patchwork of interrelated federal, state and local laws and poli-
cies which is growing by a process of constant accretion. The 
conceptual model discussed may prove helpful in organizing and 
integrating these diverse events for specific power plant projects. 
What follows are some examples of new developments: one can 
only speculate on their potential for control of thermal water pol-
lution from nuclear power plants. 
In November 1972, the Coastal Zone Management bill became 
law.53 This law authorizes the Secretary of Commerce to make 
annual grants to coastal states to aid in their development of re-
source management programs for the coastal zone. Six elements 
are required for funding of each management program: 
(1) identification of boundaries of coastal zone subject to the state's 
management program; 
(2) definition of permissible land and water uses; 
(3) inventory and designation of areas of particular concern; 
(4) identification of means of state control over coastal zone re-
sources and uses, to prevent adverse impacts; 
(5) guidelines on priority of uses; and 
(6) organizational structure of management program and relation-
shi ps to other agencies. 
This law also establishes a National Council and Commission, and 
a I5-member Coastal Zone Management Advisory Committee. 
However, another bill, the proposed Land Use Policy Act,r.4 
could render the Coastal Zone law of minimal value since the 
Land Use bill, if enacted, would be broader in scope and offer 
similar management programs to all states. And Congress is con-
sidering several power plant siting bills with obvious overlaps and 
conflicts with land and coastal management bills. 
At the state level, similar developments are taking place, either 
in response to newly-emerging federal programs and funding 
sources, or in response to specific state needs and objectives. In 
New England, Maine has enacted a Mandatory Zoning Law for 
land within 250 feet of normal high tide, a Coastal Island Trust 
Law and an Unorganized Areas Law within the past two years 
to extend state authority for resource management purposes; New 
Hampshire has adopted a Power Siting Law (1971); Rhode Island 
a comprehensive Coastal Zone law (1971) which includes authority 
over power plants which affect tidal waters; and Massachusetts 
has established state task forces (1972) to develop recommenda-
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tions for legislation on coastal and energy problems by 1973. In 
addition, Massachusetts is beginning to enforce coastal and inland 
wetlands laws passed in the 1960's for conservation purposes. The 
varieties appear endless;;5 and planning efforts are now being made 
at state-wide and regional levels by a number of public, quasi-
public and private organizations. 
Of course, most important land use controls are presently lodged 
at the local community level and zoning is a major siting con-
sideration. Most states now seem to be grappling with the po-
litically difficult task of regaining land use control from local 
authorities for environmental and resource management on a co-
herent state-wide level. 
The role of citizens' groups and their access to information and 
to decision-makers is being enhanced by judicial action and the 
new bases for information and litigation afforded by NEP A and 
by state legislation, e.g. Citizen Suit Statutes in Michigan, Massa-
chusetts, etc. 5U 
With regard to the important procedural issue of citizen stand-
ing to obtain judicial review of federal agency decisions, the re-
cent Supreme Court decision in Sierra Club v. lHorton57 represents 
the present "state of the art" or legal definition of "whether a 
party has a sufficient stake in an otherwise justiciable controversy 
to obtain judicial resolution of that controversy ... " This issue 
is central to representation of environmental and resource inter-
ests in the legal system. In the project model discussed earlier, 
the issue is determinative of citizen challenges to agency decision-
making in the courts. It is the first and major hurdle for most 
environmental groups to overcome. 
The Supreme Court upheld the lower court's opinion that the 
Sierra Club lacked standing to maintain an action to enjoin Sec-
retary of the Interior Morton from allowing a commercial de-
velopment in Mineral King Valley. The Court carefully articu-
lated its determination of the current status of standing: that 
injury other than economic harm is sufficient to bring a person 
within the zone of standing; that merely because an injury is 
widely shared by the public does not mean that an individual can-
not assert it as a basis for personal standing; that injury sufficient 
for standing can include aesthetic, conservational and recreational, 
as well as economic and health injury. But the Court noted that 
" ... broadening the categories of injury that may be alleged in 
support of standing is a different matter from abandoning the re-
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quirement that the party seeking review must have himself suffered 
the injury ... "; that " ... a party seeking review must allege facts 
showing that he is himself adversely affected ... " in order to pre-
vent litigation by those" ... who seek to do no more than vindicate 
their value preferences through the judicial process." Clearly, the 
decision is a sound one, clarifying highly liberalized criteria for 
citizen action and preserving sound judicial procedure. Implica-
tions of the case will doubtless be felt in a variety of pollution 
sectors, including thermal water pollution. 
Finally, the effectiveness of thermal water pollution control mea-
sures will depend on the development and application of meaning-
ful site selection procedures, cost-benefit analyses or "finely-tuned 
balancing" methods, technological advance and the reduction of 
consumer demands for power. Both the AEC and the utilities will 
be carefully monitored by citizens' groups and state and federal 
pollution control agencies for their performance. 
To focus on but two areas of specific future concern: 
(1) AEC guidelines for the preparation of environmental impact 
assessments and attendant cost-benefit analyses; and 
(2) Research and development by the AEC and the Utilities. 
New AEC guidelines have been proposed for use this year,u8 and 
their implementation under public scrutiny will determine how 
far we have progressed since New Hampshire v. AEC. Finally, 
with regard to research, the Council on Environmental Quality 
recently reported: 
Expenditures for all types of research and development by the elec-
tric utility industry, which accounts for a large share of several of 
our most damaging pollutants, were only $41 million in 1969. That 
is less than one-quarter of one per cent of their annual revenues, and 
about 60 per cent of their annual advertising expenditures . . . it 
will be necessary for the ... industry to provide greater support in 
the future ... 59 
Advances in technology, reduction of consumption, and govern-
ment and corporate responsibility under citizen scrutiny and 
pressure may eventually bring about a solution to the thermal 
pollution problem. 
-·--<",<~7~·­
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